Interleukin-1α, -6, and -8 decrease Cdc42 activity resulting in loss of articular chondrocyte phenotype.
Small GTPase proteins mediate changes in cellular morphology and other cellular functions. The aim of this study was to examine signaling of the small GTPase Cdc42 by stimulating chondrocytes grown in monolayer with long- (96 h) or short- (2 and 30 min) term exposure to interleukin-1α (IL-1α), IL-6, or IL-8. Quantitative PCR was used to determine changes in collagen type IIB (COL2A1), aggrecan (AGG), and matrix metalloproteinase-13 (MMP-13) gene expression after prolonged cytokine exposure. Effects of short-term treatment with IL-α, IL-6, or IL-8 on endogenous GTP-bound Cdc42 levels were assessed using an affinity assay, and on actin filament organization using confocal microscopy. Cytokine treatments significantly decreased COL2A1 and AGG expression and increased MMP-13 expression. Short exposure to IL-1α, IL-6, or IL-8 decreased endogenous GTP-Cdc42 and increased stress fibers, which were reversed with cytochalasin D treatment. These results show that IL-mediated Cdc42 signaling modifies chondrocyte phenotype and morphology. This may lend insight into the altered chondrocyte phenotype in catabolic conditions such as osteoarthritis.